Ferimzone (TF-164) did not significantly inhibit the syntheses of protein, DNA, RNA and cell walls in mycelia of P. oryzae. Ferimzone inhibited the uptake of 14C-acetate and 14C-pyruvate into cells and caused apparent incorporation inhibition of these precursors into lipids. Any individual components of lipids, however, were not found to be specifically inhibited by ferimzone in the incorporation of 14C-acetate and 3H-S-adenosylmethionine.
INTRODUCTION
Ferimzone (TF-164), (Z)-o-methylacetophenone 4,6-dimethyl-2-pyrimidinyl-hydrazone is a novel systemic fungicide developed for the control of rice diseases caused by Pyricularia oryzae and other pathogenic fungi such as Helminthosporium oryzae, H. sigmoideum, Cercospora oryzae and Entyloma oryzae12). Furthermore, ferimzone exhibits strong antifungal activity against strains of P. oryzae resistant to organophosphorous fungicides, kasugamycin and blasticidin S (unpublished results). In a previous paper14) we showed that the antifungal activity of ferimzone was most prominent against mycelial growth including appressorial germination of P. oryzae and that ferimzone caused specific leakage of acidic electrolytes from mycelia. The antifungal activity of ferimzone, however, is fungistatic and it does not give fatal damage to the fungus in vitro14). In this paper the effects of ferimzone on the general metabolism of the fungus were studied and the mode of action was discussed in comparison with that of other fungicides and antifungal compounds. using a solvent system I. Separated lipid components on TLC were detected by an autoradiography by exposing TLC plate to X-ray film at -80C for 5 to 14 days. Portions on TLC corresponding to spots an film were scraped off and the radioactivity was measured. Further analysis of sterols. Spot corresponding to the fraction of desmethylsterols on TLC plate was scraped off and sterols were extracted with chloroform : methanol: ether (1:1:1, v/v). The sterols were acetylated with acetic anhydride and pyridine (1:1, v/v) at room temperature for 16hr as described by Johnston et al.5) Acetylated sterols were extracted with hexane and analyzed using the solvent system of benzene on an argentation TLC plate (18g AgNO3, 0.1g of Rhodamine 6G and 40g Silica Gel G; Type 60, Merck, 0.25mm thick) for an autoradiography8). 
RESULTS
Effects on the incorporation of radioactive substrates Mycelia were labeled with various radioactive precursors for 30min after 3hr of incubation with or without ferimzone and fractionated into several cellular constituents. A majority of radioactivity of 14C-acetate, 3H-uridine, 3H-leucine, 3H-thymidine and 14C-glucosamine were incorporated into the fractions of lipids RNA, DNA, protein and cell walls, respectively (Table  1) . Ferimzone inhibited the incorporation of 14C-acetate into lipid fraction most strikingly as well as that into acid soluble fraction. Milder inhibition also occurred in the incorporation of 3H-uridine and 14C-glucosamine into RNA and cell wall fractions, respectively. Ferimzone did not inhibit the incorporation of 3H-leucine and 3H-thymidine into protein and DNA fractions, respectively. Similar incorporation studies were conducted in periodical pulse labeling in CS and CSY media at 30C (Tables 2 and 3 ). In a CS medium, the incorporation inhibition of 14C-acetate into acid insoluble fraction was first detected and the inhibition rate increased with increase of time of incubation with ferimzone (Table 2) . Ferimzone did not inhibit the incorporation of 3H-uridine into acid insoluble fraction at early pulse periods and that of 3H-thymidine at any pulse periods. Effect on the fatty acid synthetase Ferimzone did not inhibit the activity of the crude fatty acid synthetase in vitro extracted from mycelia of P. oryzae in the incorporation of 14C-acetyl CoA into lipid fractions whereas cerulenin completely inhibited the enzyme activity (Fig. 1) . Similar results were obtained using 14C-acetate as a precursor for lipids in this assay system .
Effect on the synthesis of lipid components Lipids extracted from mycelia of P. oryzae labeled with 14C-acetate and 3H-S-adenosylmethionine (SAM) were analyzed. In neutral lipids a large amount of radioactivity of 14C-acetate and 3H-SAM was incorporated into triglycerides and desmethyl sterols (Table 5) . Ferimzone rather uniformly inhibited the incorporation of both 14C-acetate and 3H-SAM into component of neutral lipids although in dimethylsterols the incorporation of 3H-SAM was slightly stimulated with the ferimzone treatment ( Table 5 ). The incorporation of both 14C-acetate and 3H-SAM into polar lipids was rather uniformly inhibited (Table 5 ) .
Further analysis of desmethylsterols extracted from mycelia on an argentation TLC after acetylation did not show any difference in the separation pattern on an autoradiogram between the ferimzone-treated and the untreated.
Effects on the uptake of various substances Ferimzone strongly inhibited the uptake of 14C-acetate and slight mildly that of 14C-pyruvate into mycelia among test chemicals including differently charged amino acids (Table 6) .
Effects on the synthesis of purine and pyrimidine bases [U-14C] glycine and [U-14C] aspartic acid were used as precursors for purine and pyrimidine bases, respectively, in the incorporation study. The incorporation of these precursors into nucleic acid fractions was not specifically inhibited by ferimzone compared with that into other cellular constituent molecules. Ferimzone has a pyrimidine ring in the chemical structure.
Fungicides known to have a pyrimidine ring in their chemical structure are divided into two groups in the mode of action.
One group is EBIs such as fenarimol and nuarimol which also have triazole ring in their chemical structure18).
On the other hand dimethirimol and ethirimol categorized into another group are known to interfere with adenine metabolism and to inhibit the incorporation of 14C-glycine into RNA, resulting in the inhibition of RNA synthesis2,3).
The results obtained by using [U-14C] glycine and [U -14C] aspartic acid as precursors did not show any specific and significant incorporation inhibition in RNA and DNA fractions. Thus any metabolic pathways which were affected by ferimzone could not be revealed by the present study. We reported that ferimzone caused specific leakage of acidic electrolytes from mycelia of P. oryzae at relatively early time after incubation14). The uptake inhibition of acetate and pyruvate by ferimzone was observed at the corresponding time when the specific leakage occurred.
These results suggest that ferimzone could disturb membrane permeability for specific molecules or ions in influx as well as in efflux and that the disruption of membrane function is likely responsible for the antifungal activity of ferimzone.
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